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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small sized transmission output 



controller with an excellent characteristics through the reduction in a loss for 
each wiring and to provide a radio unit using it. 

SOLUTION: The transmission output controller 10 is provided with a laminator 11 
consisting of a plurality of laminated dielectric layers. Then a detection diode D 
and a load resistor R of a detector and an inductor L and a capacitor 02 of a 
matching device are respectively mounted onto an upper face of the laminator 
1 1 . Furthermore, 1st-5th terminals and external terminals T1-T8 acting like 
ground terminals of the transmission output controller 10 are provided from a 
side face of the laminator 1 1 to its lower face. Moreover, the laminator 1 1 
contains a main line, a sub line of a directional coupler and the smoothing 
capacitor 02 of the detector respectively. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The transmitting power control device which is a transmitting power 
control device equipped with the directional coupler which separates spectrally a 
part of sending signal amplified with the high power amplifier, and the wave 
detector which detects said a part of sending signal separated spectrally, and is 
characterized by uniting said directional coupler and said wave detector with the 
layered product which comes to carry out the laminating of two or more dielectric 
layers. 

[Claim 2] While said directional coupler includes a principal ray way and a subline, 
and said wave detector includes detection diode, a smoothing capacitor, and 
load resistance, respectively and carrying the detection diode and load 
resistance of said wave detector in said layered product It constitutes from a 
stripline electrode which established the principal ray way and the subline of said 
directional coupler in the interior of said layered product. The transmitting power 
control device according to claim 1 characterized by constituting from a capacitor 
electrode which countered the interior of said layered product mutually, and 
formed the smoothing capacitor of said wave detector in it on both sides of said 
dielectric layer, and a grand electrode. 



[Claim 3] Claim 1 characterized by being formed on a different dielectric layer 
among said two or more dielectric layers while corresponding said directional 
coupler to the sending signal of the frequency from which two or more 
preparations and these two or more directional couplers differ, or a transmitting 
power control device according to claim 2. 

[Claim 4] The wireless device characterized by using a transmitting power control 
device according to claim 1 to 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transmitting power control 
device which controls the sending signal especially emitted from an antenna, and 
the wireless device using it about the wireless device which used a transmitting 
power control device and it. 
[0002] 

[Description of the Prior Art] Generally, by wireless devices, such as a cellular- 
phone terminal, the transmitting output level of the sending signal of a terminal is 



switched to a multistage story or a continuation target with directions of a base 
station for the interference reduction to economization and other temiinals of 
power consumption. 

[0003] Drawing 10 is the block diagram showing the basic configuration of the 
transmitting section of a cellular-phone terminal which performs such a 
transmitting output control. The transmitting power control device 50 is equipped 
with a directional coupler 51 and a wave detector 52. 
[0004] The carrier signal generated with the oscillator 53 is changed into a 
sending signal through various processing circuits, such as amplifier 54, and is 
inputted into a high power amplifier 55. The sending signal amplified with this 
high power amplifier 55 is transmitted from an antenna 57, after it is inputted into 
the antenna common machine 56 through a directional coupler 51 and an 
unnecessary wave is removed by the antenna common machine 56. Moreover, 
an unnecessary wave is removed by the antenna common machine 56, and the 
input signal which the antenna 57 received is inputted into a receive section Rx. 
The directions information on the transmitting output level of a sending signal is 
included in the input signal from such a base station. 

[0005] It consists of a principal ray way 51-1 and a subline 51-2, a part of sending 
signal from a high power amplifier 55 is taken out from the end of spectral 
separation 51-2, i.e., a subline, and a directional coupler 51 is inputted into a 
wave detector 52. In addition, a terminator R51 is connected to the other end of 
the subline 51-2. In a wave detector 52, after a sending signal is rectified by the 
detection diode D51, a smooth direct current is formed by a smoothing capacitor 
C51 and load resistance R52, and it becomes a detection signal by them. This 
detection signal is inputted into a control circuit 58 as a TSSI (Transmitting Signal 
Strength Indicator) signal corresponding to the transmitting output level of the 
sending signal actually transmitted from an antenna 57. 
[0006] A control section 59 gives the control signal showing a predetermined 
transmitting output level to a control circuit 58 according to the directions from the 
base station which is not illustrated. With the control signal from this control 



section 59, a control circuit 58 forms the feedback (FB) signal whicli acts so that 
the difference of the actual transmitting output level and the target transmitting 
output level which are recognized from a TSSI signal may be made small, and 
outputs it to the control terminal Tc which can carry out adjustable [ of the actual 
transmitting output level ] in a high power amplifier 55. 

[0007] As mentioned above, the transmitting output-control system by which the 
transmitting power control device 50 constitutes a part is controlling the 
transmitting output level so that it becomes a feedback loop and a actual 
transmitting output level turns into a transmitting output level of the target given 
from the control section 59. 

[0008] Moreover, the dual band mold cellular-phone terminal which can respond 
AMPS (Advanced Mobile Phone Services:800MHz band) and PCS (Personal 
Communication Services: 1900MHz band) at one cellular-phone terminal is 
developed in North America in recent years. 

[0009] Drawing 1 1 is the block diagram showing the basic configuration of the 
transmitting section of such a dual band mold cellular-phone terminal. The 
transmitting power control device 60 is equipped with the 1st and 2nd directional 
couplers 61a and 61b and a wave detector 62. And the transmitting power 
control device 60 constitutes the transmitting output-control system which serves 
as a feedback loop with the 1st and 2nd high power amplifiers 63a and 63b, a 
control circuit 64, and a control section 65. In addition, actuation of the 
transmitting output-control system containing the transmitting power control 
device 60 is the same as that of the case of the transmitting output-control 
system containing the transmitting power control device 50 of drawing 10 . 
[0010] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
conventional transmitting power control device, since it formed by mounting 
discrete part which constitutes a directional coupler, a wave detector, and an 
adjustment machine on the circuit board, respectively, there was a problem that a 
transmitting power control device was enlarged, consequently a wireless device 



was enlarged. 

[001 1] Moreover, in order to connect each discrete part which constitutes the 

directional coupler, wave detector, and adjustment machine of a transmitting 

power control device with wiring in which it was prepared on the circuit board, the 

loss by the wiring became large and there was also a problem that the property 

of a transmitting power control device deteriorated. 

[0012] Furthermore, in the case of the dual band mold, in order to obtain the 

isolation between two or more directional couplers, spacing of an all directions 

tropism coupler needed to be taken, but there was also a problem of a 

transmitting power control device having been enlarged further, consequently 

also enlarging a wireless device further in connection with it. 

[0013] This invention Is made in order to solve such a trouble, and It aims at 

offering the wireless device using a small transmitting power control device and 

small it equipped with a good property. 

[0014] 

[Means for Solving the Problem] In order to solve the trouble mentioned above, 
the transmitting power control device of this invention is a transmitting power 
control device equipped with the directional coupler which separates spectrally a 
part of sending signal amplified with the high power amplifier, and the wave 
detector which detects said a part of sending signal separated spectrally, and is 
characterized by uniting said directional coupler and said wave detector with the 
layered product which comes to carry out the laminating of two or more dielectric 
layers. 

[0015] Moreover, while said directional coupler includes a principal ray way and a 
subline, and said wave detector includes detection diode, a smoothing capacitor, 
and load resistance, respectively and carrying the detection diode and load 
resistance of said wave detector in said layered product It is characterized by 
constituting from a stripline electrode which established the principal ray way and 
the subline of said directional coupler in the interior of said layered product, and 
constituting from a capacitor electrode which countered the interior of said 



layered product mutually, and formed the smoothing capacitor of said wave 
detector in it on both sides of said dielectric layer, and a grand electrode. 
[0016] Moreover, while corresponding said directional coupler to the sending 
signal of the frequency from which two or more preparations and these two or 
more directional couplers differ, it is characterized by being formed on a different 
dielectric layer among said two or more dielectric layers. 
[0017] The wireless device of this Invention is characterized by using the above- 
mentioned transmitting power control device. 

[0018] Since the directional coupler and wave detector which constitute a 
transmitting power control device are united with the layered product which 
comes to carry out the laminating of two or more dielectric layers according to the 
transmitting power control device of this invention, each wiring of a directional 
coupler, a wave detector, and an adjustment machine can be prepared in the 
interior of a layered product, consequently loss with each wiring can be reduced. 
[0019] According to the wireless device of this invention, since it has the 
transmitting power control device of a good property, the wireless device 
equipped with the good transmitting property is realizable. 
[0020] 

[Embodiment of the Invention] Hereafter, the example of this invention is 
explained with reference to a drawing. Drawing 1 is the block diagram showing 
the basic configuration of the transmitting section of the wireless device using the 
1st example concerning the transmitting power control device of this invention. In 
the transmitting section Tx, the transmitting power control device 10 equips with 
the 1st - the 4th terminal P1-P5 the adjustment machine 3 which consists of the 
wave detector 2, Inductor L, and the capacitor C2 which consist of the directional 
coupler 1 which consists of a principal ray way 1-1 and a subline 1-2, the 
detection diode D, a smoothing capacitor CI, and load resistance R, and a list. 
[0021] The duty which separates spectrally a part of sending signal where the 
directional coupler 1 was amplified with the high power amplifier 4, and a wave 
detector 2 bear the duty which detects a part of sending signal separated 



spectrally with the directional coupler 1, respectively. Moreover, the adjustment 
machine 3 is arranged between a directional coupler 1 and a wave detector 2, 
and bears the duty between a directional coupler 1 and a wave detector 2 which 
carries out impedance matching. 

[0022] In addition, the 1st and 2nd terminals P1 and P2 are formed In the ends of 
the principal ray way 1-1 of a directional coupler 1 . Moreover, the 3rd temiinal P3 
is formed in the end of the subline 1-2 of a directional coupler 1, and Terminator 
Ro is connected. Furthermore, the 4th terminal P4 is formed in the outgoing end 
of a wave detector 2. Moreover, the 5th terminal is prepared a directional coupler 
1, the adjustment machine 3, and in between, and in case it evaluates the 
property of only a directional coupler 1 , it is used. 

[0023] The carrier signal generated with the oscillator 5 is changed into a sending 
signal through various processing circuits, such as amplifier 6, and is inputted 
into a high power amplifier 4. The sending signal amplified with this high power 
amplifier 4 is transmitted from Antenna ANT, after it is inputted into the antenna 
common machine 7 through the 1st terminal PI, directional coupler 1, and 2nd 
terminal P2 and an unnecessary wave is removed by the antenna common 
machine 7. 

[0024] Moreover, an unnecessary wave is removed by the antenna common 
machine 7, and the input signal which Antenna ANT received is inputted into a 
receive section Rx. The directions information on the transmitting output level of 
a sending signal is included in the input signal from such a base station. 
[0025] A part of sending signal from, a high power amplifier 4 is taken out from 
the end of spectral separation 1-2, i.e., a subline, with a directional coupler 1, and 
it is inputted into a wave detector 2 through the adjustment machine 3. 
[0026] In a wave detector 2, after a sending signal is rectified by the detection 
diode D, a smooth direct current is formed by a smoothing capacitor CI and load 
resistance R, and it becomes a detection signal by them. This detection signal is 
outputted from the 4th terminal P4 as a TSSI signal corresponding to the 
transmitting output level of the sending signal actually transmitted from Antenna 



ANT. and is inputted into a control circuit 8. 

[0027] A control section 9 gives the control signal showing a predetenmined 
transmitting output level to a control circuit 8 according to the directions from the 
base station which is not illustrated. With the control signal from this control 
section 9, a control circuit 8 forms the feedback (FB) signal which acts so that the 
difference of the actual transmitting output level and the target transmitting output 
level which are recognized from a TSSI signal may be made small, and outputs it 
to the control terminal Tc which can carry out adjustable [ of the actual 
transmitting output level ] in a high power amplifier 4. 

[0028] As mentioned above, the transmitting output-control system by which the 
transmitting power control device 10 constitutes a part is controlling the 
transmitting output level so that it becomes a feedback loop in the transmitting 
section Tx and a actual transmitting output level turns into a transmitting output 
level of the target given from the control section 9. 

[0029] Drawing 2 is the 1 partial-solution fluoroscopy perspective view of the 
transmitting power control device of drawing 1 . The transmitting power control 
device 10 is equipped with the layered product 1 1 which comes to carry out the 
laminating of two or more dielectric layers (not shown). 
[0030] And Inductor L and the capacitor C2 of the adjustment machine 3 are 
carried in the top face of a layered product 1 1 at the detection diode D and the 
load resistance R, and the list of a wave detector 2, respectively. 
[0031] Moreover, it constructs in an underside from the side face of a layered 
product 11, and the external terminals T1-T8 are formed. Among those, the 1st of 
the transmitting power control device 10 - the 5th terminal P1-P5 ( drawing 1 ), 
external terminal T four, ** from which the external terminals T7 and T1 , T3, and 
T2 and T5 are set to T6, and T8 set it a grand terminal. 
[0032] Drawing 3 (a) - drawing 3 (h) are the plans and bottom views of each 
dielectric layer which constitute the layered product of the transmitting power 
control device of drawing 2 . A layered product 1 1 is formed by carrying out the 
laminating of the 1st - the 7th dielectric layer 1 1a-1 1g which consist of low- 



temperature baking SERAMISSU which uses as a principal component the 
barium oxide which can be calcinated at the temperature of 850 degrees C - 
1000 degrees C, an aluminum oxide, and a silica one by one, and calcinating 
them. 

[0033] The land La1 for mounting Inductor L and the capacitor C2 of the 
adjustment machine 3 in the detection diode D and the load resistance R, and 
the list of the wave detector 2 shown in drawing 1 , respectively is fomied in the 
top face of 1st dielectric layer 11a. Moreover, a circuit pattern Lpl and the grand 
electrode Gpl 1 are formed in the top face of 2nd dielectric layer lib. 
[0034] Furthermore, the capacitor electrode Cp1 is formed in the top face of 3rd 
dielectric layer 11c. Moreover, the grand electrodes Gp12 and Gpl 3 are formed 
in a dielectric layer [ 4th and 7th /d / 1 1 / and 1 1g ] top face, respectively. 
[0035] Furthermore, the stripline electrodes ST1 1 and ST12 are formed in a 
dielectric layer [ 5th and 6th /e / 1 1 / and 1 1f ] top face, respectively. Moreover, 
the external terminals T1-T8 are formed in the underside (1 Igu and a sign are 
attached in drawing 3 (h)) of the 7th dielectric layer. Furthermore, the beer hall 
electrode Vhl is formed in the 1st - the 6th dielectric layer 1 1a-1 If so that each 
dielectric layers 1 la-llf may be penetrated. 

[0036] And the principal ray way 1-1 of a directional coupler 1 is consisted of 
from a stripline electrode ST 11, and the subline 1-2 of a directional coupler 1 
consists of stripline electrodes ST 12, respectively. 

[0037] Moreover, the smoothing capacitor C1 of a wave detector 2 consists of the 
capacitor electrode Cp1 and the grand electrodes Gp1 1 and Gp12 which have 
countered mutually on both sides of the 2nd and 3rd dielectric layer lib and 11c. 
[0038] Furthermore, each component which constitutes a directional coupler 1, a 
wave detector 2, and the adjustment machine 3 is connected by a circuit pattern 
Lpl and the beer hall electrode Vhl inside a layered product 11, respectively. 
[0039] Drawing 4 is the circuit diagram showing the modification of the power 
control device of drawing 1 . Transmitting power control device 10a differs at the 
point which is equipped with the thermistor 12 which is a thermo-sensitive device 



for a wave detector 2 to compensate temperature fluctuation as compared with 
the power control device 10 of drawing 1 , and is equipped with the input section 
bias circuit 13 and the output limiter circuit 14 between the adjustment machine 3 
and a wave detector 2. 

[0040] The input section bias circuit 13 consists of resistance R1 and R2, the 
node of the end of resistance R1 and the end of resistance R2 is connected to 
the anode of the diode D of a wave detector 2, and the other end of resistance 
R2 is connected to a gland. 

[0041] The output limiter circuit 14 consists of diode D1 and resistance R3 and 
R4, and between the node of the end of resistance R3, and the end of resistance 
R4, and the cathode of the detection diode D of a wave detector 2, diode D1 is 
connected so that the node side of the end of resistance R3 and the end of 
resistance R4 may become a cathode. 

[0042] Moreover, the other end of resistance R3 is connected to the control 
terminal PB which impresses the bias of diode D1 while connecting with the other 
end of the resistance R1 of the input section bias circuit 13. Furthermore, the 
other end of resistance R4 is connected to a gland. 
[0043] In addition, the resistance R1 and R2 of a thermistor 12 and the input 
section bias circuit 13, the diode D1 of the output limiter circuit 14, and resistance 
R3 and R4 are carried in the top face of a layered product 1 1 . Moreover, the 
control terminal PB which controls the diode D of the detection terminal PT which 
takes out the signal from a thermistor 12, and the output limiter circuit 13 is 
constructed and formed in an underside from the side face of a layered product 
11 as an external terminal, respectively. 

[0044] Since the directional coupler, wave detector, and adjustment machine 
which constitute a transmitting power control device are united with the layered 
product which comes to carry out the laminating of two or more dielectric layers 
according to the transmitting power control device of the 1st above-mentioned 
example, each wiring of a directional coupler, a wave detector, and an 
adjustment machine can be prepared in the interior of a layered product, 



consequently loss with each wiring can be reduced. Therefore, the transmitting 
power control device of a good property can be obtained. 
[0045] Moreover, since it constitutes from a stripline electrode which established 
the principal ray way and the subline of a directional coupler in the interior of a 
layered product and constitutes from the capacitor electrode and grand electrode 
which countered the interior of a layered product mutually and formed the 
smoothing capacitor of a wave detector in it on both sides of the dielectric layer, 
the components mark of a transmitting power control device are reducible. 
Therefore, since a small transmitting power control device can be obtained, in the 
wireless device carrying this transmitting power control device, occupancy area 
of a transmitting power control device is made small, and the thing of it can be 
carried out. Consequently, a small wireless device is realizable, maintaining a 
good transmitting property. 

[0046] Furthermore, in the modification of drawing 4 , since it has the thermistor 
which is a thermo-sensitive device for a wave detector to compensate 
temperature fluctuation, the temperature characteristic of a wave detector is 
manageable, and even if the large transmitting output-control system of the 
temperature-compensation range is constituted, a good transmitting output 
control can be performed. 

[0047] Moreover, the minimum value of the TSSI signal from a transmitting power 
control device to a control circuit is determined in an input section bias circuit, 
and the maximum of the TSSI signal from a transmitting power control device to 
a control circuit is determined in an output limiter circuit. Therefore, the 
transmitting property of a wireless device of being able to control the range of a 
TSSI signal, consequently carrying this transmitting power control device can be 
raised. 

[0048] Drawing 5 is the block diagram showing the basic configuration of the 
transmitting section of the radio equipment using the 2nd example concerning 
the transmitting power control device of this invention. In the transmitting section 
Tx the transmitting power control device 20 The 1st directional coupler 1a which 



consists of principal ray way 1a-1 and tlie common subline 1-2 corresponding to 
the sending signal of a different frequency, The adjustment machine 3 which 
consists of the wave detector 2, Inductor L, and the capacitor C2 which consist of 
the 2nd directional-coupler 1b which consists of principal ray way 1b-1 and a 
common subline 1-2, the detection diode D, a smoothing capacitor CI, and load 
resistance R, and a list are attained to, and it has the 1st - the 7th temriinal P1-P7. 
[0049] In addition, the 1st and 2nd terminals PI and P2 are formed in the ends of 
principal ray way 1a-1 of 1st directional coupler la, and the 3rd and 4th terminals 
P3 and P4 are formed in the ends of principal ray way 1b-1 of 2nd directional 
coupler 1 b, respectively. Moreover, the 5th terminal P5 is formed in the end of 
the common subline 1-2 of the 1st and 2nd directional couplers la and lb, and 
Terminator Ro is connected. Furthermore, the 6th terminal P6 is formed In the 
outgoing end of a wave detector 2. Moreover, the 7th terminal P7 is formed 2nd 
directional coupler lb, the adjustment machine 3, and in between, and in case it 
evaluates the property of the 1st and 2nd directional couplers la and lb, it is 
used. 

[0050] The transmitting output-control system using the transmitting power 
control device 20 is used for the wireless system of two different frequencies, for 
example, the dual band mold cellular-phone terminal which can respond AMPS 
(800MHz band) and PCS (1900MHz band) at one cellular-phone terminal, and 
explains the actuation taking the case of a 800MHz band side. 
[0051] The carrier signal generated by oscillator 5a is changed into a 800MHz 
sending signal through various processing circuits, such as amplifier 6a, and is 
inputted into high power amplifier 4a. The sending signal amplified by this high 
power amplifier 4a is transmitted from Antenna ANT, after it is inputted into the 
antenna common machine 7 through the 1st terminal PI , directional coupler la, 
and the 2nd terminal P2 and an unnecessary wave is removed by the antenna 
common machine 7. 

[0052] Moreover, an unnecessary wave is removed by the antenna common 
machine 7, and the input signal which Antenna ANT received is inputted into a 



receive section Rx. The directions infonnation on the transmitting output level of 
a sending signal Is Included in the input signal from such a base station. 
[0053] A part of sending signal from high power amplifier 4a is taken out from the 
end of spectral separation 1-2, i.e., a common subline, by directional coupler 1a, 
and it is inputted into a wave detector 2 through the adjustment machine 3. 
[0054] In a wave detector 2, after a sending signal is rectified by the detection 
diode D, a smooth direct current is formed by a smoothing capacitor CI and load 
resistance R, and it becomes a detection signal by them. This detection signal is 
outputted from the 6th terminal P6 as a TSSI signal corresponding to the 
transmitting output level of the sending signal actually transmitted from Antenna 
ANT, and is inputted into a control circuit 8. 

[0055] A control section 9 gives the control signal showing a predetermined 
transmitting output level to a control circuit 8 according to the directions from the 
base station which is not illustrated. With the control signal from this control 
section 9, a control circuit 8 forms the feedback (FB) signal which acts so that the 
difference of the actual transmitting output level and the target transmitting output 
level which are recognized from a TSSI signal may be made small, and outputs it 
to the control terminal Tc which can carry out adjustable [ of the actual 
transmitting output level ] in high power amplifier 4a. 

[0056] As mentioned above, the transmitting output-control system by which the 
transmitting power control device 20 constitutes a part is controlling the 
transmitting output level so that it becomes a feedback loop in the transmitting 
section Tx and a actual transmitting output level turns into a transmitting output 
level of the target given from the control section 9. 

[0057] Drawing 6 is the 1 partial-solution fluoroscopy perspective view of the 
transmitting power control device of drawing 5 . The transmitting power control 
device 20 is equipped with the layered product 21 which comes to carry out the 
laminating of two or more dielectric layers (not shown). 
[0058] And Inductor L and the capacitor C2 of the adjustment machine 3 are 
carried in the top face of a layered product 21 at the detection diode D and the 



load resistance R, and the list of a wave detector 2. 
[0059] Moreover, it constructs in an underside from the side face of a layered 
product 21, and the external terminals T1-T10 are formed. Among those, the 
external terminals T1, T9, and T5, T3, and T8, T2 and T6 are set to T7, and the 
1st of the transmitting power control device 20 - the 7th terminal P1-P7 ( drawing 
5 R> 5), external terminal T four, and T10 set it a grand terminal. 
[0060] Drawing 7 (a) - drawing 7 (h) and drawing 8 (a) - drawing 8 (e) are the 
plans and bottom views of each dielectric layer which constitute the layered 
product of the transmitting power control device of drawing 6 . A layered product 
21 is formed by carrying out the laminating of the 1st - the 10th dielectric layer 
21a-21j which consist of low-temperature baking SERAMISSU which uses as a 
principal component the barium oxide which can be calcinated at the temperature 
of 850 degrees C - 1000 degrees C, an aluminum oxide, and a silica one by one, 
and calcinating them. 

[0061] The land La2 for mounting Inductor L and the capacitor C2 of the 
adjustment machine 3 in the detection diode D and the load resistance R, and 
the list of the wave detector 2 shown in drawing 5 , respectively is formed in the 
top face of 1st dielectric layer 21a. Moreover, a circuit pattern Lp2 and the grand 
electrode Gp21 are fonmed in the top face of 2nd dielectric layer 21b, 
respectively. 

[0062] Furthermore, the capacitor electrode Cp2 is formed in the top face of 3rd 
dielectric layer 21c. Moreover, the grand electrodes Gp22-Gp24 are formed in 
the top face of the 4th, 7th, and 10th dielectric layer 21d, 21g, and 21j. 
[0063] Furthermore, the stripline electrodes ST21-ST24 are formed in the top 
face of the 5th, 6th, 8th, and 9th dielectric layer 21 e, 21f, 21 h, and 21 i. Moreover, 
the external terminals T1-T10 are formed in the underside (21ju and a sign are 
attached in drawing 3 (h)) of the 10th dielectric layer. Furthermore, the beer hall 
electrode Vh2 is formed in the 1st - the 9th dielectric layer 21a-21i so that each 
dielectric layers 21a-21i may be penetrated. 

[0064] And principal ray way 1a-1 of 1st directional coupler la is consisted of 



from a stripline electrode ST 21 , and principal ray way 1 b-1 of 2nd directional 

coupler 1b consists of stripline electrodes ST 24, respectively. 

[0065] Moreover, the common subline 1-2 of the 1st and 2nd directional couplers 

la and lb consists of stripline electrodes ST22 and ST23. 

[0066] Furthermore, the smoothing capacitor CI of a wave detector 2 consists of 

the capacitor electrode Cp2 and the grand electrodes Gp21 and Gp22 which 

have countered mutually on both sides of the 2nd and 3rd dielectric layer 21b 

and 21c. 

[0067] Furthermore, each component which constitutes the adjustment machine 
3 in the 1st and 2nd directional couplers la and lb, a wave detector 2, and a list 
is connected by a circuit pattern Lp2 and the beer hall electrode Vh2 inside a 
layered product 21, respectively. 

[0068] Drawing 9 is the circuit diagram showing the modification of the power 
control device of drawing 5 . Transmitting power control device 20a differs at the 
point which is equipped with the thermistor 22 which is a thermo-sensitive device 
for a wave detector 2 to compensate temperature fluctuation as compared with 
the power control device 20 of drawing 5 , and is equipped with the input section 
bias circuit 23 and the output limiter circuit 24 between the adjustment machine 3 
and a wave detector 2. 

[0069] The input section bias circuit 23 consists of resistance R1 and R2, the 
node of the end of resistance R1 and the end of resistance R2 is connected to 
the anode of the diode D of a wave detector 2, and the other end of resistance 
R2 is connected to a gland. 

[0070] The output limiter circuit 24 consists of diode D1 and resistance R3 and 
R4, and between the node of the end of resistance R3, and the end of resistance 
R4, and the cathode of the detection diode D of a wave detector 2, diode D1 is 
connected so that the node side of the end of resistance R3 and the end of 
resistance R4 may become a cathode. 

[0071] Moreover, the other end of resistance R3 is connected to the control 
terminal PB which impresses the bias of diode D1 while connecting with the other 



end of the resistance R1 of the input section bias circuit 23. Furthermore, the 
other end of resistance R4 is connected to a gland. 
[0072] In addition, the resistance R1 and R2 of a thermistor 22 and the input 
section bias circuit 23, the diode D1 of the output limiter circuit 24, and resistance 
R3 and R4 are carried in the top face of a layered product 21 . iy/1oreover, the 
control terminal PB which controls the diode D of the detection terminal PT which 
takes out the signal from a thermistor 22, and the output limiter circuit 23 is 
constructed and formed in an underside from the side face of a layered product 
21 as an external terminal, respectively. 

[0073] Since two directional couplers corresponding to the sending signal of a 
different frequency are fonmed on a different dielectric layer in the interior of a 
layered product according to the transmitting power control device of the 2nd 
above-mentioned example, two directional couplers can be arranged through a 
dielectric layer. 

[0074] Therefore, in addition to the effectiveness of the 1st example, the isolation 
between two directional couplers can fully be taken. Consequently, the 
transmitting power control device of a still better property can be obtained. 
[0075] Furthermore, in the modification of drawing 9 , since it has the themiistor 
which is a thermo-sensitive device for a wave detector to compensate 
temperature fluctuation, the temperature characteristic of a wave detector is 
manageable, and even if the large transmitting output-control system of the 
temperature-compensation range is constituted, a good transmitting output 
control can be performed. 

[0076] Moreover, the minimum value of the TSSI signal from a transmitting power 
control device to a control circuit is detennined in an input section bias circuit, 
and the maximum of the TSSI signal from a transmitting power control device to 
a control circuit is determined in an output limiter circuit. Therefore, the 
transmitting property of a wireless device of being able to control the range of a 
TSSI signal, consequently carrying this transmitting power control device can be 
raised. 



[0077] In addition, although the transmitting power control device of the 1st and 
2nd above-mentioned examples explained the case where it had an adjustment 
machine, the same effectiveness is acquired when it does not have the 
adjustment machine. 

[0078] Moreover, although the case where the number of wave detectors was 
one was explained, the same effectiveness is acquired also with a multistage n 
time wave detector. 

[0079] Furthermore, although the modification of the 1st and 2nd examples 
explained the case where it had the wave detector and the input bias section 
which have a thermistor, and an output limiter circuit, the same effectiveness is 
acquired when it has any one or two. 

[0080] Moreover, although the transmitting power control device of the 2nd 
above-mentioned example explained the dual band mold equipped with two 
directional couplers, the same effectiveness is acquired even if it has three or 
more directional couplers. 
[0081] 

[Effect of the Invention] Since the directional coupler and wave detector which 
constitute a transmitting power control device are united with the layered product 
which comes to carry out the laminating of two or more dielectric layers 
according to the transmitting power control device of claim 1 , each wiring of a 
directional coupler and a wave detector can be prepared in the interior of a 
layered product. 

[0082] Therefore, since loss with each wiring can be reduced, the transmitting 
power control device of a good property can be obtained. 
[0083] Since according to the transmitting power control device of claim 2 it 
constitutes from a stripline electrode which established the principal ray way and 
the subline of a directional coupler in the interior of a layered product and 
constitutes from the capacitor electrode and grand electrode which countered the 
interior of a layered product mutually and formed the smoothing capacitor of a 
wave detector in it on both sides of the dielectric layer, the components mark of a 



transmitting power control device are reducible. 
[0084] Therefore, since a small transmitting power control device can be 
obtained, in the wireless device carrying this transmitting power control device, 
occupancy area of a transmitting power control device is made small, and the 
thing of it can be carried out. 

[0085] Since two or more directional couplers corresponding to the sending 
signal of a different frequency are formed on a different dielectric layer in the 
interior of a layered product according to the transmitting power control device of 
claim 3, two or more directional couplers can be arranged through a dielectric 
layer. 

[0086] Therefore, the isolation between two or more directional couplers can fully 
be taken. Consequently, the transmitting power control device of a still better 
property can be obtained. 

[0087] A small wireless device is realizable, maintaining a good transmitting 
property, in order to use the small transmitting power control device equipped 
with the good property according to the wireless device of claim 4. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the basic configuration of the 
transmitting section of the wireless device using the 1st example concerning the 
transmitting power control device of this invention. 
[Drawing 2] It is the 1 partial-solution fluoroscopy perspective view of the 
transmitting power control device of drawing 1 . 

[Drawing 3] They are the plan of the (a) 1st dielectric layer - (g) 7th dielectric 
layer which constitutes the layered product of the transmitting power control 
device of drawing 2 , and the bottom view of the (h) 7th dielectric layer 
[Drawing 4] It is the circuit diagram of the modification of the transmitting power 
control device of drawing 1 . 

[Drawing 5] It is the block diagram showing the basic configuration of the 
transmitting section of the wireless device using the 2nd example concerning the 
transmitting power control device of this invention. 
[Drawing 6] It is the 1 partial-solution fluoroscopy perspective view of the 
transmitting power control device of drawing 5 . 

[Drawing 7] It is the plan of the (a) 1st dielectric layer - (f) 6th dielectric layer 
which constitutes the layered product of the transmitting power control device of 
drawing 6 . 

[Drawing 8] They are the plan of the (a) 7th dielectric layer - (d) 10th dielectric 
layer which constitutes the layered product of the transmitting power control 
device of drawing 6 , and the bottom view of the (e) 10th dielectric layer. 
[Drawing 9] It is the circuit diagram of the modification of the transmitting power 
control device of drawing 5 . 

[Drawing 10] It is the block diagram showing the basic configuration of the 
transmitting section of a common cellular-phone terminal. 
[Drawing 1 1] It is the block diagram showing the basic configuration of the 
transmitting section of a common dual band mold cellular-phone terminal. 
[Description of Notations] 

10, 10a, 20, 20a Transmitting power control device 



11 21 Layered product 
11a-11g, 21a-21j Dielectric layer 
1, 1a, lb Directional coupler 
1-1, 1a-1, 1b-1 Principal ray way 
1-2, 1a-2, 1b-2 Subline 
2 Wave Detector 
CI Smoothing capacitor 
Cpl, Cp2 Capacitor electrode 
D Detection diode 

Gp11-Gp14, Gp21-Gp24 Grand electrode 
R1 Load resistance 

ST11, ST12, ST21-ST24 Stripline electrode 
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©«i« F D Rz/nmmR . ^^«.m^s 3 © 

[005 9] aJl»2 1 ©PJfflA^^TffiKS^W 

T> Ji-apas^^T i~T 1 0 3!isi8we.n-s. ^©-5^. ji- 

SBSSfrfTl. T9. T5. T3. T8. T2. T6*sjll 
«Ul:^MaiSg2 0©»l~|g7©®TFP 1~P7 (0 
5) . i^g|5ig^T4. T7. T 1 Odii'-^^ F^T-iitC 

[0 06 0] 07 (a) -S7 (h) Raf^8 (a) - 
138 (e) @6©^tii:^$ll^S©liSfj:«^^ 

«M^{f . 8 5 0 -C- 1 0 0 0 •C©ag-CjKfiEpTtB^cffi 

{SiSIS^Hz 7 s 9 ;:^3b' 1 --m 1 0 ©iiSf^S 2 
1 a~2 1 j*]Bi>:aBL.. «8fiE-rSCi(CJ:oT}gSe 

[0.06 1 ] mi©im»a2 1 a®J:ffi{Ct±a5K:^ 

L/?c«^S2©*ijg^^s^-r:*--FD, st;fA?^aiiiR. ^ 

^tilliS-r-5/cist)©^> FLa 2*i?^eSSn-&, Sfc. 
»2©iim^)12 1 b©±ffi{C»13®.'^•3^-l^Lp 2S 

ofy7> F^Gp 2 1 *i-en-enjgeS3txs. 

[006 2] 3 ^3 ©il^(*Jl 2 1 c ©±M{c« 
^>7'>•l^SeCp 2#5JB«Sn*. ^4. I? 
7. HI 0©iim{*®2 Id, 2 1 g, 2 1 j©JimK: 
\tif=jl^ FmSGp 2 2~Gp 2 Atm^ttih. 
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[0063] 36{c. me. ms. maomm^ 

Ja2 1e. 21f, 21h. 21i (DjbffiKtt^^ h 'J 
rr^-r>«ffiST2 1~ST2 4*i}^fiKStlS. 

sri 0<D^m<*@OT® (03 (h) tfitciJUr, 2 1 

j u tn^mt) iamw&^T 1 ~T 1 oam^s 

SP.K:. ^l-SaORWaHE 1 a-2 1 i tc 
«. S^t*:a2 1 a~2 1 i i&Miir* J: ^ JCfcTT* 
-/l/SffiV h 2 

[0064]-eL.T. 'J 5.:r7^>SffiST2 1-C 
mi <D^f^\m-^ 1 a<Di^K 1 a - 1 ;^ h >; lO 
vmSS T 2 4 -cm 2 <D:&|fi)tt|g^g 1 b CDiH 

88 1 b - 1 *-eti-en«fi£-r .5 „ 

[0 0 6 5] tft. ;^ hy -^r^5'-^>«SST2 2. S 
T2 3x;milBiZ/m2(Dlj!^mS-^la. 1 bO^tii 

[0066] $6(0. 112. m3<Oi$fl{$S2 1 b. 2 

1 c%©{^f^^,i{c^^ffiIbTt^■S3>f^>1f^cp 2 

ii'^^FmSGp 2 1. Gp 2 2<i:-C«|jffig2a>5P?t 
n^T'^l^-C 1 *«flS-r*. 

[0 067] miSom2<5D:^14JS-^l 20 

a. lb> *tiS!S2, afeCX(C^^S3*«eS-r4S^^ 

tt. aii{*2 i©rtw-cias>'<3f->Lp 2^'tfT*- 

[OO68]0g». g|5 <Dm:^m%S<D^0i|«7K 
mSSI9t?%.&. ^U:4^{aiigS2 Oa». BSCDffi 

:^asiB 2 0 1 tbt? . 2 tmmm'kmm. 

■rS/c*<D^S^--C*S1^-5;^df2 2?:ffll^. SS^ 
S3 i«l?KS2i<Dia(CA^a5/<-^rx|lSS2 SRil^ffl 

:t>>; 5 ■:'ifiaK2 4^{i;?.5*r^^c-5, 

[0 0 6 9 ] A:;tig|J>'NVr;^ll8S2 SiiffiSiR 1 , R2 30 
tfh1i«). mKR 1 ©-iSgififJiR 2 <0-igiCD^,^ 
*«*ia?S2®^'^:i-- FD©T^-K{C«?SS$*l. «tft 
R 2 CDf^ti i^a' > K {cSigSS nS. 

[0 070] a:*Jl/5 ^'^llte2 4B5^-<:*— KD 1& 
D«tSR3. R4*>e.&'5. fi!SR3©-jS<!:fflaaR4 
iD-JSiCD^-^.i. MieS2©t^i^-^:t-KDC[)* 
V- Fi<Dra{Cd^-f:*--KD l*sfit»iR3<D-^<i:fita 

R40-«i©^*ffJ*i*v- KK:«eS<t^«:^3 

[ 0 0 7 1 ] ffifiiR 3 tDflfejSBA*gP-'^V TXU 40 

S2 3cr)S!nR l<Df^{C^3n£^^i>CC, 

-FD 1 ©-'■«-^rx=£En»nTS*ij(aiiST-PBccs?^s4a 

ffijEaR4©fl6«8{3:i*'5>F(CSigl3ns. 
[ 0 0 7 2 ] 5 >l $ 2 2 . A^)ffl/<-< T::^ia 

K2 3©fitrtRl. R2. ffl;^'; 5 -^5f|HlK2 4©i^-< 
FD 1 . «tSR3, R4«o SJ1«:2 1 ©±ffiK^ 
■!»--5X$2 2*>6©li#*a!tDffi-r 
«IHi^PT> ai:tlV 5 ^7 3r|HlSS2 3©5''-f:*-- FD^ 

W2i<j>mm^h-rmtcm)xmif^ti^. so 
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[007 3] ±^<Dm2aymmm<Dmmmtiwmtmic 

M>i4mia©i§Ht(t#K:*tic:-rS2-^©:&|i5 
iSrtztciii. 2 o©7^rqiffili^s*ilSttH%/M.rE 

[0074] L/fc*«-5-C. SI 1 ©ll86CT©S»micflD?L 

r. 2o©:^ri6]ffie^ra©r-< vb— >3>^+i}'{c 

[0 07 5] $ e.(C. S9 ©^JfJfiHIrtJ. «|j^*5Sg 

[ 0 0 7 6 ] A:tiSlJ>'-«-fT;»i|5iss-c^<tffi:^$iltai 
SI!B!!i»6(Mai|iIK'^©TS S I m^©«:/hffi*^«L. 

Tss\mnoymKm^yk^ri>> utdfi^x. tss 

<tm;^;$)l{!BlilS^@«|-r-&M5(«S©ill@^tt=&l3!±$ 

[0077] His. ij£<om 1 Siy^M 2 ©iiJfi^©ai<i 
S^g4<iiLrc*j&:i,^«^cc*$i»rtPl«©^m 
[ 0 0 7 8 ] $ ft:. sliegAi 1 ^(Dm-^ic-oi^rm^ t 

[0079] 3 etc, Uri RUf»2 ©3IJ6Wl6[^JI?fi^-C 
1 -Q* S l»W 2 o«-fiit ^>^^{c*j t »T 4> |^«6©JS!»m 

[ 0 0 8 0 ] sfc. ±M(om2(Dmmm(ommmtimm 
SgSt?B. 2-:3©:SrisittiS^*<iA/cf'*r;i'.'-5>F 

[0081] 

[|fe9l©ja*] «^JBl©jM<itH*«W1iBlilg«:i:titf. 

85). :5ri^is«g^scfi*iss©siBia*a)i»©rtsi5K: 

[0 0 8 2] Vftifi-oX. mSSL-C<Dm^i:m^-C^ i> 

■5. 

[0083] m7m2(mm&t)mm^m(cj;:n\,t, is 
•y^^ail»©rtaJ^c^ftM^tt^■c^c>«:*tf^iJLr^ 
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[0 0 84] Lfci^-z^x. ^m<Dmmmt)m^m^n 

(0085] n^3<0^ai:f3m^K:j:tHt, s 
tifi-Cti. 10 

[0086] bfij)i-=x. mm(Dy3f^^'^^^<D7 -r 

[0087] tt^4®«eS«S«:J:ntf . ^)j£i|#ti 

[ 19 3 ] la 2 <Dj3l@tH:^$lI^S<DSIl{«%«l^-r 
(a) miOpm^a-- (k) ^7(DSIIi(*)l(!D±Bia 
so* (h) 07<D^#a©Tffia-e*S, 
[BI4 ] @ 1 <D^tB;^$0ia^9(O^^cr>|5|!gS-C« 

m5]^^(Dmimt}mm^micm?>m2<Dmmm 30 
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[H 6 ] H 5 (ommiiitim^S(D-mi-m^smm 

[071 S6CDil^ffl:^I$lI@^®(Da@»«rSfi£-rS 

( a ) m 1 ©im<*ja~ ( f ) me ©^(*a©±Es 
[0 8 ] s 6 ©afiia:^j*i®^s©a@»€r«^r s 

(a) B7©^i*a~ (d) »1 0©i§Sft®©±E 

HSOf ( e ) 1 0 ©R«fts©TraH-c*s. 
[09] m5<om^iiit}mwmm<iyssmw<Dmmm'C3f> 

[010] -»a«]/j:«^S^*©^mSl5©S*«^* 

[011] -fiSW^CT'^TJWO FSi^SSaS^©^ 
<taJ©a*fllfi£«:*-r i'0-C*S. 
[??#©Si?«] 

10. 10a. 20. 20a Jiiem:0$<IPigS 

11.21 mm» 

lla~lls. 21a~21j m^WS 

I. la. lb im^-^ 
1 - 1 . 1 a - 1 . 1 b - 1 ^imS 
1-2. la-2. lb-2 Uil^ 
2 

c 1 ^m^>y'>D- 

Cp 1. Cp 2 a>7'>1»-«ffi 
D ikr&if-ft-h' 

Gpll~Gpl4. Gp21~Gp24 if'^'^ 

R 1 mitsm 

STll. ST12. ST21~ST24 X hi) 
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